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Abstract: As the number of historical urban cemeteries where interment is no longer available
continues to grow, the everyday use and restorative benefit of these spaces (beyond commemoration
and remembrance) is worthy of further exploration. This study primarily investigates the everyday
use of two historical urban cemeteries in Edinburgh through behavioural observation (N = 185).
We also explore further the relationships between cemetery qualities and perceived restorativeness
through an interviewer-administered survey (N = 134) and face-to-face interviews (N = 24) at the
sites. The survey findings showed that usage and aesthetics in the cemeteries were both significantly
and positively associated with various restorative qualities including ‘being away’, ‘fascination’ and
‘compatibility’. The data provided from the interviews and behavioural observations complement
the survey findings that the everyday use of urban cemeteries (i.e., using them as an alternative
route for pedestrian journeys or simply walking the dog) could facilitate users’ mental restorative
process. After controlling for sociodemographic characteristics, provision of facilities (e.g., benches
and toilets) was found to have no significant association with any restorative qualities. Using a mixed
method approach, this study provides a novel understanding of how the urban population uses, and
perceives, old urban cemeteries in contemporary Scotland.
Keywords: cemetery; everyday use; perceived restorativeness; Scottish context
1. Introduction
Urban greenspace has generally been found to encompass various environmental qualities, which
help to facilitate people’s perceived restorativeness [1,2], restoring depleted psychological resources [3,4].
Previous research has generally focused on parks, rather than informal urban greenspace [5]. In
considering the dimension of proximity, access to formal urban greenspace in a person’s neighbourhood
could be an obstacle for urban populations [6]. Subsequently, informal urban greenspace might be
more important for everyday use and become an increasingly significant research topic, such as
brownfield land, railway verges [7], vacant lots [8], golf courses [9], zoos [10], and cemeteries [11].
With the growing number of urban cemeteries [12] and the potential integration of everyday use into
this park-like environment [12,13], this study is divided into two parts: 1) Investigating the everyday
use of historical urban cemeteries in a Scottish context; 2) exploring the relationships between the
environmental qualities of these places, and people’s perceived restorativeness.
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1.1. The Everyday Use of Historical Urban Cemeteries
As shown in the National Land Use Nomenclature, cemeteries in the UK are categorised as ‘utilities
and infrastructure’, suggesting a place for ‘storage and disposal of human remains’ [14] (p. 38).
However, interment is often no longer available in historical urban cemeteries. Though burial plot
recycling has been proposed to address cemetery overcrowding, previous studies have shown that
urban cemeteries, a cultural institution filled with many beliefs and values, are used by local residents
in many different ways, displaying the various roles these spaces play in the everyday life of the
city [13,15]. Cemeteries are habitats to a rich variety of birds, and generate a series of different human
behaviours in response to activities and other environmental characteristics [16]. The use of cemeteries
by tourists has also been studied, exploring the economic and educational potential of these places [17].
Swensen et al. [18] found that Finnish cemeteries could also be regarded as a route of local pedestrian
travel, indicating that walking for exercise was the most common everyday use in the cemetery,
followed by cycling, walking the dog, walking with babies in prams, and contemplation. Tângari [19]
highlighted that cemeteries could be categorised as urban open space that supports interment as well
as other activities related to commerce, recreation, or sports. Recently, cemeteries as a peaceful place
in the city were found to be ‘a park-like environment’ for restoration, in another qualitative study
based in Norway, where four restorative elements including ‘fascination’, ‘being away’, ‘compatibility’,
and ‘coherence’ were discussed [11] (p. 109–110). These studies, primarily being conducted in the
Scandinavian region, displayed further potential uses of cemeteries in the city, rather than solely being
used for the purpose of human interment separated from people’s daily living [20–22]. In order to
address the inadequate relevant evidence in the UK, this is the first study to investigate the everyday
use of the historical urban cemetery in a Scottish context through behavioural observation.
1.2. Environmental Qualities and Perceived Restorativeness in the Cemetery
Attention restoration theory (ART) highlights the recovery of an individual’s capacity to concentrate
on a specific task with minimal cognitive effort [23]. Directed attention, the principal concept of the
theory, helps to facilitate people’s mental effectiveness in their daily lives [24]. A natural environment
is believed to enable a more complete restorative experience by effortlessly restoring the capacity for a
person’s directed attention [24,25]. Based on the theory, perceived restorativeness can be divided into
four sub-dimensions consisting of ‘being away’, ‘fascination’, ‘compatibility’, and ‘coherence’ [3]. Being
away represents physically being away in a novel setting or having a psychological experience of escape
from a person’s everyday routine [4,26]. Fascination refers to holding one’s involuntary attention
through interesting stimulations, allowing directed attention to rest. Compatibility emphasises
consistency between a person’s purpose and experienced environmental features [24]. The discussion
of this quality is usually about the relationship between the ‘demands’ of a person and the ‘supply’
of an environment. Coherence was originally included in another component of ‘extent’ [27], and
subsequently divided into two factors of connectedness and scope [28]. With reference to the discussions
of coherence by Hauru et al. [27] and Pals et al. [28], in this study we define coherence as the perception
of an environment being ordered and having sufficient scope for preferred physical and imaginative
activities. As raised by Kaplan [24], a place with sufficient scope ‘provide(s) enough to see, experience,
and think about’ in order to engage a person’s mind (p. 173). An environment with these four
characteristics can be regarded as having restorative potential.
Restorativeness emphasises the involuntary recovery from mental fatigue [29]. With the growing
urban population and the need for good mental health in coping with pressurised modern lifestyles [30],
improving restorativeness in contemporary cities becomes an increasingly significant research topic.
Previous empirical findings generally show that urban greenspace can provide a liveable, peaceful,
and walkable environment that encourages perceived restorativeness [31]. In terms of usage, running
in parks or outside towns was found to have a positive association with perceived restorativeness [32].
Walking was also found to have a positive impact upon mental health [33]. With regard to aesthetics, the
perceptions of greenspace qualities including perceived greenness, perceived birds, perceived butterflies,
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and perceived plants and trees were positively associated with perceived restorativeness [2,23]. For
facilities, the aspect of refuge, representing the presence of benches, tables, and play equipment
of small public urban greenspace was associated with compatibility and coherence of perceived
restorativeness [34]. Perceived safety, which may affect the use of public parks, was also beneficially
associated with perceived restorativeness [35]. Compared with physical aspects, population perception
towards urban greenspace is more crucial to affect visitorship and to inform future greenspace
planning [36].
However, many publications relating to the perceptions of greenspace features and perceived
restorativeness have been limited to studying formal greenspace such as public parks and gardens.
In order to address the common negligence of the role of informal greenspace in the city, this study
further explores the relationships between the environmental qualities of historical urban cemeteries
and people’s perceived restorativeness through a survey and interviews at sites. Previous publications
generally adopted a qualitative approach, mostly interviews, to investigate an individual’s perceptions
towards cemeteries. This is the first study that has employed a mixed method approach to explore the
associations between environmental qualities of historical urban cemeteries and people’s perceived
restorativeness in contemporary Scotland. Based on the literature review and the subsequent factor
analysis as demonstrated in the following section, we proposed four hypotheses (H) as shown below:
H1. Usage of the study’s cemeteries is positively associated with perceived restorativeness.
H2. Aesthetics of the study’s cemeteries is positively associated with perceived restorativeness.
H3. Presence of facilities in the study’s cemeteries is positively associated with perceived restorativeness.
H4. Safety of the study’s cemeteries is positively associated with perceived restorativeness.
2. Methods
2.1. Study Design and Participants
Figure 1 presents the study procedures in relation to the research questions. The methods of
behavioural observation, an interviewer-conducted survey, and face-to-face interview at the sites were
conducted from March to April 2018 in two cemetery sites in the City of Edinburgh, Scotland, UK. At
each site, data collection was conducted for five days, of which three were weekdays and two were
weekend days. Time used for data collection included 7 hours each day (09.00–12.00 and 13.00–17.00).
One specific observatory point (Figures 2 and 3) was chosen by the researcher at each site based on the
amount of users passing by, so as to increase the potential of data collection. Users’ behaviours were
firstly recorded (details are shown below). They were then invited to answer the survey questions.
Some of them were further invited to participate in an interview (criteria for interviews and other
details are shown below). Although some users were found more than once at the study sites during
the survey period, each of them was invited only once for the interview. All eligible participants
were aged 18 or above and could answer the survey questions independently. When the researcher
encountered more than one person walking together, all of them were invited to participate in the
study. However, they usually preferred that only one of them answered the questionnaire. Ethical
approval has been granted by the University of Edinburgh.
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2.2. Study Sites
Edinburgh is the capital city of Scotland. Its population reached over 500,000 in 2017 [37]. With
the growing population and rapid expansion of the city from the early 19th century, many private
cemeteries were instituted t address the gr wing problem of inadequ te spac for the interment of
hum n remains. Many of these historical cemeteries are now under the control of the City Council,
but no longer available for burial us due to b ing full. Two hist rical c meteries, the Warrist n
Cemetery (Figure 2) and the Morningside Cemetery (Figure 3) in the north and south of the city, and
which opened in 1843 and 1878, respectively, were selected for this study. The Warriston Cemetery
(88,815.72 square eters) is surrounded by residential land use. To the south of the Morningside
Cemetery (55,099.82 square meters), a large number of residential plots exist, while land to the northeast
is mostly occupied by commercial businesses. In order to select the two study sites, all of the cemeteries
in the list of cemeteries in Edinburgh [38] were initially visited by the main researcher. From this
initial observation, it was clear that the Warriston and Morningside cemeteries were two of the most
intensively used of the various cemeteries visited, resulting in their selection as study sites.
2.3. Behavioural Observations
Data Collection
Behavioural observ tio s are useful to rov de quantitative data to determine the levels of
behaviours, and frequency is one of the most common features to observe. Users’ behaviours we e
recorded n a record sheet at a h site in a systematic way. The ecord sheet mainly contained two
elements comprised of gender and activities. For xample, ‘dog’ was used to represent the behaviour
of ‘dog walking’. As this study intended to explore the overall use of cemeteries, recurring users were
coded as many times as they appeared in the study area. If a group of users appeared in the study area
at the same time, photos were first taken before their behaviours were recorded.
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2.4. Interviewer-Administered On-Site Survey
2.4.1. Measures
The Neighbourhood Open Space Scale (13 items) was used to measure the independent variables
of environmental qualities in the cemeteries [39]. The scale was rated by using a 5-point Likert scale
ranging from ‘(1) strongly disagree’ to ‘(5) strongly agree’. The term ‘neighbourhood open space’ was
changed to ‘cemeteries’ in the questionnaire. Though the scale was used to measure the perceived
neighbourhood open space in the UK before, principal component analysis was conducted to divide
the 13 items into various dimensions based on the specific cemetery context. Items with a factor loading
lower than 0.50 were excluded. After exclusion, the Kaiser—Meyer–Olkin (KMO) of the scale was
0.636 (p = 0.000), indicating an acceptable level of sampling adequacy. Varimax rotation was adopted.
Only 10 items remained after the factor analysis (Table A1). The four dimensions were safety (4 items,
e.g., the cemetery is free from crime), usage (4 items, e.g., the paths to the cemeteries are enjoyable
to walk through), facilities (single item, i.e., there are good facilities in the cemetery), and aesthetics
(single item, i.e., trees and plants in the cemetery are attractive). The former two had a Cronbach’s
alpha(α) score higher than 0.50, indicating an acceptable level of internal consistency. A higher mean
score for each dimension indicated a higher perception of a particular quality in the cemeteries.
The 16-item Perceived Restorativeness Scale (16-item PRS scale), commonly applied in previous
studies [23,34,40] was used to measure perceived restorativeness [4] as the outcome variable of this
study. The scale was rated by using a 7-point Likert scale ranging from ‘(0) not at all’ to ‘(6) very much’.
It was used in the UK previously with validated reliability [23]. The mean score of the 16 items was
calculated to form a 16-item PRS scale. Mean scores of the four dimensions as discussed above were
also reported for further studies. As the items of coherence imply negative meanings, scores for its
items were reversed before calculation. A higher score indicated a higher level of restorative quality.
Similar to the previous study (16-item PRS scale: α = 0.90; being away: α = 0.85; fascination: α = 0.94;
compatibility: α = 0.92) [23], the Cronbach’s alpha scores of the 16-item PRS scale (α = 0.891), being
away (α = 0.832), fascination (α = 0.860), and compatibility (α = 0.869) were at acceptable levels in
this study. However, compared with the previous analysis conducted (coherence: α = 0.62) [23], the
dimension of coherence (α = 0.483) had a relatively low Cronbach’s alpha score in this study, indicating
a relatively low level of internal consistency. As it nearly reaches 0.50 as a basic acceptable level,
coherence was also included to examine its associations with different environmental qualities for
further analysis and discussion.
Sociodemographic characteristics including age, gender, marital status, education level, and
working status were reported. Interviewees were also asked if they had any physical disability. Physical
disability is defined as perceived difficulty in mobility in this study [41].
As the survey data were collected from two sites, the Warriston Cemetery and the Morningside
Cemetery were coded as 1 and 0 respectively to indicate the uniqueness of the two cemeteries.
2.4.2. Data Analysis
The study firstly used SPSS Version 23 to analyse the survey data. All survey data collected
in the two study sites were combined for analysis. Missing data were replaced by a mean value,
despite the low missing rate. Descriptive analysis was initially conducted to present the number of
samples at each site and participants’ sociodemographic characteristics. Bivariate analysis was then
conducted to explore the correlations between environmental qualities and outcome variables (16-item
PRS scale and other sub-dimensions of perceived restorativeness). Outcome variables in the bivariate
analysis at significant levels were further analysed in the regression analysis. Multiple linear regression
was conducted to explore the effect of environmental qualities on the 16-item PRS scale and other
dimensions of perceived restorativeness, after controlling for sociodemographic characteristics and
site selections.
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2.5. Face-to-Face On-Site Interviews
2.5.1. Interviews
A total of 24 interviews were conducted at the two study sites, where 12 interviews (6 male and
6 female) were conducted at each site. On average, one to two interviews were conducted per day.
Gender was controlled so as to ensure gender balance in the number of participants. In order to
understand how users perceive the environment through a more comprehensive approach, and to
help interpret the survey data, each interview began with two core questions—‘Why are you here
today?’ and ‘What do you think about the environment in this place?’ [42]. The following questions
were dependent on the interviewees’ answers. For example, when the respondents noted that they
liked the gravestones in the cemetery without any explanations, they were further asked about the
reasons behind the answers given. Each interview took approximately 10 to 15 minutes. The main
points of the discourse were recorded on a table (containing gender, site, questions, and response) by
the researcher during the interviews, including direct quotations. Some incomplete data were further
expanded [42] as a complete sentence from the interviewees’ perspectives on the same day of data
collection when the main researcher still kept fresh memory with regard to the discourse. This explains
why the following interview data look verbatim.
2.5.2. Data Analysis
Using Nvivo, thematic analysis was conducted by coding the data based on the four dimensions
(i.e., safety, usage, facilities, and aesthetics) analysed in the quantitative approach. For instance, the
relevant text of an interview associated with safety was coded as ‘safety’. The same text related to more
than one theme was coded more than once. A coding report for each theme was subsequently generated.
By relating the interview results with the four dimensions as resulting from the quantitative analysis,
the interview results shed light on explaining the associations between environmental qualities and
perceived restorativeness. Pseudonyms were used to protect the interviewees’ confidentiality.
3. Results
3.1. Behavioural Observations
Figure 4 shows the frequency of activities in the two cemeteries by using a bar chart. In the
Warriston Cemetery, dog walking (n = 42, 46.67%) was the most popular use (Figure 5), followed by
walking as a through route (n = 20, 22.22%), sitting down on a bench (n = 13, 14.44%), and others
(n = 11, 12.22%). In the Morningside Cemetery, walking as a through route (n = 74, 77.89%) was the
most popular use, followed by walking with a baby in a pram (n = 7, 7.37%) (Figure 6), sitting down
on a bench (n = 4, 4.21%), and others (n = 4, 4.21%). On average, walking as a through route was the
most popular use (n = 94, 50.81%) in the two cemeteries.
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3.2. Interviewer-Administered On-Site Survey
A total of 134 (Warriston: n = 65; Morningside: n = 69) out of 185 (Warriston: n = 90; Morningside:
n = 95) approached users completed the questionnaires in the two study sites. The response rate of the
survey is 72.43%.
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Table 1 shows the results of the descriptive analysis for the sample. Interviewees’ mean age was
49.79 (SD = 17.16), and over half of them were female. The participants were mostly married, had
an undergraduate degree or above, and were employed or self-employed. The majority also had no
physical disability.
Table 1. Descriptive analysis for the sample (N = 134).
N/M %/SD
Study site
Warriston Cemetery 65 48.5%
Morningside Cemetery 69 51.5%
Sociodemographic characteristics
Age (years) 49.79 17.16
Male 60 44.8%
Marital status
Single 47 35.1%
Married 60 44.8%
Cohabitated 9 6.7%
Divorced/separated/widowed 18 13.4%
Education level
Secondary school or below 23 17.2%
Technical school or similar level 23 17.2%
Undergraduate degree 49 36.6%
Postgraduate degree 39 29.1%
Working status
Employed/self-employed 78 58.2%
Unemployed 20 14.9%
Retired/partially retired 36 26.9%
Without physical disability 131 97.8%
Note. N, Number; M, Mean; SD, Standard deviation.
Table 2 shows the bivariate correlations between environmental qualities and perceived
restorativeness (the 16-item PRS scale and the four dimensions of perceived restorativeness). Both
usage and aesthetics were found to be positively correlated with the 16-item PRS scale, being away,
compatibility, and fascination. The dimension of facilities was positively correlated with the 16-item
PRS scale and compatibility.
Table 2. Bivariate analysis between perceived restorativeness and environmental qualities (N = 134).
Variable M (SD) Safety Usage Facilities Aesthetics
16-item PRS scale (0–6) 4.03 (1.03) 0.063 0.569 ** 0.188 * 0.370 **
Being away (0–6) 3.97 (1.72) 0.025 0.458 ** 0.063 0.318 **
Compatibility (0–6) 3.57 (1.49) 0.114 0.557 ** 0.214 * 0.358 **
Fascination (0–6) 3.86 (1.46) 0.069 0.571 ** 0.150 0.291 **
Coherence (0–6) 4.83 (.98) −0.102 −0.129 0.052 0.057
Note. * p < 0.05; ** p < 0.01; M (SD), Mean (Standard deviation); PRS, Perceived Restorativeness Scale.
Table 3 shows the multiple linear regression results for environmental qualities predicting the
16-item PRS scale, being away, compatibility, and fascination. As usage, facilities, and aesthetics were
significantly associated with perceived restorativeness in the bivariate analysis, they were further
added in the regression analysis. After adjusting for study selections and other sociodemographic
characteristics, only usage and aesthetics were significantly and positively associated with the 16-item
PRS scale, being away, compatibility, and fascination. All of the models predicting the four outcomes
had a R2 greater than 38%. Significant results were also shown from the F-tests (p < 0.01) across the
four models, indicating an acceptable level of model fit.
Urban Sci. 2019, 3, 72 10 of 19
Table 3. Summary of multiple linear regression analyses for variables predicting 16-item PRS scale, being away, compatibility, and fascination (N = 134).
16-item PRS Scale a Being Away a Compatibility a Fascination a
Variable B SE B β B SE B β B SE B β B SE B β
Usage 0.630 0.111 0.419 ** 0.766 0.208 0.305 ** 0.898 0.166 0.413 ** 0.837 0.158 0.393 **
Facilities 0.064 0.073 0.060 −0.111 0.136 –0.063 0.146 0.109 0.096 0.060 0.104 0.040
Aesthetics 0.381 0.101 0.275 ** 0.630 0.189 0.272 ** 0.480 0.151 0.240 ** 0.410 0.144 0.209 **
R2 0.516 0.390 0.478 0.509
F 8.398 ** 5.023 ** 7.191 ** 8.160 **
Note. * p < 0.05; ** p < 0.01; aadjusted for study site, age, gender, marital status, education level, working status, and physical health.
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3.3. Face-to-Face On-Site Interviews
With reference to the factor analysis of environmental qualities in the cemeteries as shown in
the survey results, interview results were coded as safety, usage, facilities, and aesthetics. Some
representative coding results are shown below to help interpret the survey results in the discussion
section. Interviewees’ pseudonyms, gender, age, and place of interview are shown in the brackets after
each quotation.
3.3.1. Safety
As shown from the coding results, some interviewees had experienced or heard of anti-social
behaviours in the cemetery, and so gave a poor evaluation with respect to safety. Others had no
similar experience, but still had a poor perception of the place in relation to safety. Importantly, a clear
difference could be seen in these evaluations on the basis of gender. Participants clearly thought the
cemeteries were less safe for women.
‘I do know there are drug addicts who lay syringes in the playground, so I imagine they do it here as
well, I don’t know though. I think it’s not safe to walk in any parkland after dark or dark area in the
city anywhere in Britain, and I imagine the same in other countries for women in particular.’
(Pauline, female, aged 57, Morningside Cemetery)
Though some interviewees regarded cemeteries as an unsafe place, some walked home using
cemetery routes. They found it a peaceful place in the neighbourhood and did not consider safety to
be an issue even at night.
‘I sometimes walk through here to go home at night. It’s a very good neighbourhood, and I don’t have
any negative associations with this cemetery. I kind of grew up next to a very big park like a cemetery,
so it’s normal for me. I think this place is very peaceful.’
(Monica, female, aged 25, Warriston Cemetery)
3.3.2. Usage
A wide range of physical activities were undertaken in the two cemeteries such as walking,
drinking alcohol, cycling, and flying drones. A majority of the interviewees revealed that routes in the
Morningside Cemetery were usually taken as a short-cut by residents living nearby to go to the main
street for grocery shopping or to return home. In other words, the cemeteries were usually not their
final destination but were used as a ‘through-space’.
‘I am on the way home from the shops. This is a short-cut.’
(Sandy, female, aged 67, Morningside Cemetery)
Interview results commonly showed that pathways in the Warriston Cemetery were often used for
dog-walking. Some participants explained that proximity was the main reason for this, while others
pointed out that the enclosed space surrounded by high walls allowed them to unleash their dogs.
Some dog walkers walked their dogs together if they encountered neighbours.
‘In Edinburgh, it’s very difficult to find an enclosed area. The parks are all open. Because of the
enclosed environment here, I can let my dogs off the leash and they can run around freely.’
(Candy, female, aged 52, Warriston Cemetery)
3.3.3. Facilities
Participants’ opinions regarding cemetery facilities varied. Some of them regarded the cemeteries
as their ‘backyard garden’ with the desired facilities. For example, some of them sat on the benches and
had meetings with friends there. Others however considered facilities as inappropriate, emphasising
that cemeteries were a place of tranquillity, unlike a park.
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‘It’s my backyard garden! I usually sit on the bench drinking beer with my friends on weekends.
I think it is a very nice place, very quiet and peaceful.’
(Betty, female, aged 30, Morningside Cemetery) (Figure 7)
‘I don’t think if it’s necessary to have any facilities in the cemetery. It’s a cemetery, not a park.’
(Nina, female, aged 83, Warriston Cemetery)
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3.3.4. Aesthetics
Some interviewees compared the environment of cemeteries to the streets in their neighbourhood.
They appreciated the visual pleasure given by the green setting. In addition to flowers and plants,
some of them appreciated the design of the cemetery pathways where they could take exercise.
‘When I am walking home, I prefer it, compared to the regular street or other parks. Because it’s a
little bit more scenic and calm. So I come here five to six times a week. I like the flowers and I like
looking at different designs of gravestones, which make this place unique’
(Monica, female, aged 25, Morningside Cemetery)
‘I like the curved pathways of this place. It’s well designed. As I am recovering from illness, it’s good
to have some stairs and steep roads where I can do exercise.’
(Kingston, male, aged 42, Warriston Cemetery)
As some interviewees travelled through the cemeteries every day, they found that graveside
adornments not only offered aesthetic pleasure, but also implied more meaningful stories and
treasured memories.
‘I notice there is a grave in the middle which always has lots of flowers. It has been like that for many
years . . . it’s a very young child, so I thought that was very sad . . . I don’t know if I would do the same
if it was my child. This is many, many years later and she is still doing it, so that’s extraordinary that
she is still honouring that memory of her child.’
(Pauline, female, aged 57, Morningside Cemetery)
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4. Discussion
We present the first study to investigate the everyday use of the historical urban cemetery in a
Scottish context through behavioural observation. This is also an initial study that employed a mixed
method approach to explore the associations between environmental qualities of old urban cemeteries
and people’s perceived restorativeness in contemporary Scotland. The first part of the study reflects on
further potential activities and uses of this particular urban space. Findings from the second part are
important in identifying the potential for urban cemeteries to affect people’s restorative experience.
4.1. The Everyday Use of Historical Urban Cemeteries
With the onset of 19th century rapid urban sprawl, many historical cemeteries in the city of
Edinburgh (previously situated at the city’s edge), were subsumed into new suburban neighbourhoods
and subsequently became neighbourhood amenities. This phenomenon subverted how people
interacted with this particular environment. Challenging the common perception and expected
function of these urban spaces, the two cemeteries in this study were commonly used for the purpose
of dog-walking or as an alternative walking route. A study conducted in Norway also found that
people often took the trip through the cemetery as an alternative route to work or to other places [18].
The two cemeteries in this study tended to support different activities. The most popular activity
in the Warriston Cemetery was dog walking, and in the Morningside Cemetery it was walking as a
through route to a different destination. This difference could be caused by the different surrounding
environments [13]. For example, a large area of housing exists to the south of Morningside Cemetery
with land to the northeast mostly occupied by commercial uses including shops. This spatial relationship
could encourage people living nearby to take the cemetery route as a short cut to the grocery store.
This appears to be the reason why walking as a through route is the most popular activity in the
Morningside Cemetery. However, the Warriston Cemetery, exclusively surrounded by residential land
use, (and a lack of nearby public parks with enclosed boundaries) affords people an enclosed green
area to allow their dogs to run ‘off the leash’, making this the most popular activity. The difference in
the everyday use of the two cemeteries studied illustrates the flexibility of this land use in relation to
people’s daily living in the city.
4.2. Environmental Qualities and Perceived Restorativeness in the Cemeteries
H1 was supported by our findings. The environmental quality of usage was found to be positively
associated with the 16-item PRS scale and three particular dimensions (i.e., being away, compatibility,
and fascination) of perceived restorativeness, after controlling for sociodemographic characteristics and
site selections. This result indicates that a variety of activities in the cemeteries could be beneficial to
different aspects of perceived restorativeness. Unlike other types of greenspace such as parks, cemeteries
are usually enclosed spaces surrounded by high walls, which provide a favourable environment for
dog walkers to unleash their pets [11]. Compatibility emphasises a positive relationship or good fit
between an environment and a person’s activities. As the participants’ daily activities (e.g., walking as a
through route and walking dogs) are afforded by the environment provided in the cemeteries, the level
of compatibility is therefore higher. Furthermore, these activities in the cemeteries allow participants
to be temporarily apart from the hustle and bustle of the city, thereby enhancing the quality of being
away. Fascination indicates a process where one’s interests or attention are caught involuntarily [4,11].
Activities pursued in the cemeteries spontaneously distracted people from daily demands and stressful
thoughts. Directed attention, which usually appears when a demanding cognitive function is required,
is therefore minimised, contributing to an increase in effortless attention as well as fascination [3,4].
Another environmental quality, aesthetics, was found to be positively associated with the 16-item
PRS scale and three dimensions of perceived restorativeness (i.e., being away, compatibility, and
fascination), after controlling for sociodemographic characteristics and site selections. Therefore,
H2 was also supported. Similar findings were demonstrated in other studies which emphasised
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the significance of aesthetics in improving perceived restorativeness [40,43]. Though the dimension
of aesthetics only contains one item, namely the trees and plants in the cemeteries, the interview
results further explained how other aesthetic elements could enhance the restorative potential of these
places. As illustrated by the interview results, people appreciated different types of green features in
the cemeteries, providing them with an environment distinct and clearly different from more often
used places, such as the home and workplace. One participant also emphasised gravestones in the
cemeteries as a special feature that further illustrated her sense of being away. More so than other more
common types of greenspace such as parks or gardens, many interviewees appreciated the physical
design of the cemeteries, highlighting the often curved pathways. Well-designed pathways could
also enlarge the visual size of an area [24,44]. Fascinated by natural elements and the ground design,
many participants experienced a sense of ‘soft fascination’ through interacting with these aesthetically
pleasing features [3]. Many aesthetic elements of the cemeteries provided visual enjoyment for the
participants, thereby increasing their level of fascination. As highlighted by Hartig et al. [4], a higher
level of compatibility does not only imply a better match between the environment and human
activities, but also a higher degree of interest that generates a reflective cognitive state. One interviewee
walking through the cemetery everyday witnessed a woman laying flowers for her deceased child
over a very long time. This experience made her reflect deeply and established a person–place bond,
enriching her identity of place as well as perception of restorativeness [45,46]. Flowers and other
graveside adornments can provide visual enjoyment, but also imply deeper meanings that encourage
reflection, potentially heightening the sense of compatibility.
H3 was partially supported. Though presence of facilities was positively correlated with the
16-item PRS scale and compatibility in the bivariate analysis, the relationships were no longer significant
in the multiple linear regression analysis. It shows that compared with usage and aesthetics, facilities
are less important with respect to restorative potential. As illustrated by the interview results, some
participants like to use benches when gathering with friends. The use of benches in the cemeteries
shows a match between people’s desire to sit down for gathering and what the environment provides.
The dimension of facilities was therefore found to be positively correlated with compatibility in
the bivariate analysis. However, some participants found it unnecessary to have any facilities in
the cemeteries, unlike in public parks where they generally need toilets [47] and playgrounds for
children [48]. On the one hand, many participants go to the cemeteries as it is a quiet place, so their
reason for visiting the cemetery is relatively simple. Unlike many contemporary cemeteries where
toilets and a waiting room are generally provided, these amenities are not typically present in the
historical urban cemetery. As facilities in the cemeteries were generally perceived as unnecessary and
only a few amenities could be found in the historical urban settings studied here, the dimension of
facilities was not significantly associated with the 16-item PRS scale and compatibility in the multiple
linear regression analysis.
H4 was not evident. Safety was not significantly correlated with the 16-item PRS scale or any
dimension of perceived restorativeness in the bivariate analysis. This result is contradictory to many
previous studies. Safety was generally found to enhance various health outcomes at significant
levels [49,50]. Some scholars indicated that safety could be a very controversial topic [51]. People could
have very different experiences in the same cemetery. For example, as some interviewees grew up in a
neighbourhood with a greenspace similar to the cemeteries studied here, they did not consider safety
an issue in these settings. However, some participants may have a preconceived, negative notion of
the cemetery as a potential place of anti-social behaviour such as public alcohol consumption or drug
use, resulting in potential bias when evaluating safety. Therefore, people’s varied experiences in the
cemeteries as well as their attitudes towards them could result in different evaluations of the cemetery
as a safe place to visit. Lachowycz and Jones [52] highlighted that cultural and historical attitudes
towards greenspace could affect how it is evaluated. The incongruent opinions among the participants
made it difficult to establish a solid pattern to explore the relationship between safety and perceived
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restorativeness. Therefore, safety was not significantly correlated with the 16-item PRS scale and any
dimension of perceived restorativeness in the bivariate results.
In accordance with a study conducted in the US which found that greenness was not associated
with coherence [2], none of the environmental qualities highlighted were found to be related to
coherence in this study. Furthermore, in line with other studies [23,27], Cronbach’s alpha score of
coherence was relatively low here. The result may indicate the incompatibility of some items of
coherence with the environment studied. Sufficient coherence demonstrates a sufficient scope for
both physical and imagined activities [23,28]. In the present study, some people walked their dogs
together upon encountering neighbours, illustrating opportunities for physical activities and social
encounters more akin to parks [34]. An adequate scope refers to whether or not a place ‘provides
enough to see, experience, and think about’ [24] (p. 173). Proximity to the cemetery provides people
with the convenience to walk through it regularly, thus becoming a place people commonly visit as
part of their daily routine. Additionally, when people regard the place as a ‘backyard garden’, they
naturally spend more time there and become more familiar with the environment. Freshness and
novelty may gradually disappear as a result of everyday use. In other words, for users’ who access
this place more frequently, it may be harder for the environment to engage their imagination. The
limitation of imagined activities may explain the low internal consistency of this dimension and why
none of the environmental qualities were correlated with it. How this dimension could be used to
explain restorative quality is worthy of further discussion.
5. Limitations
This study illustrated the relationships between different environmental qualities and people’s
perceived restorativeness, but their level of perceived restorativeness could also be impacted by outside
factors such as their psychological state prior to their visit to the place of study [53]. Further research
which takes more factors into account could be conducted. Some previous studies on greenspace
added stressors to participants such as watching a scary movie or doing a paper test before visiting the
site. This was not an option for this study due to the decision to focus on users who visit the sites for
their own particular reasons. This study also did not conduct comparative research into cemeteries and
other greenspace typologies, and this could be a rich seam of investigation. Future research could be
conducted to compare how environmental qualities could be correlated with perceived restorativeness
or other health outcomes at different times of day or in different seasons. Researchers could also
consider quantifying the environmental qualities of cemeteries including the number of tables or
benches, and to explore further their relationships with people’s health status.
As this is a cross-sectional study, the causal relationship between variables cannot be established.
The sample size in the quantitative approach is relatively small, but interviews were conducted to
further understand and interpret the survey results in a more comprehensive way. Another limitation
considers the potential loss of original data caused by the absence of audio recording. Though the main
researcher audio-recorded the discourse on the first few days given the interviewees’ consents, it is
believed that using field notes without audio recording is more appropriate in the setting of cemeteries.
The target group of this study is limited to people who visit the cemeteries quite regularly, and therefore,
how less-frequent visitors use and perceive cemeteries could also be addressed. Furthermore, due to
the various methods used in this study and limited labour support, some potential interviewees were
not approached while the researcher was collecting survey or interview data, potentially leading to
less data collection. As cemeteries are still not a particularly well-frequented place this did not occur
on many occasions. A few potential users left the study sites when they saw the main researcher at the
site entrance, illustrating the potential influence of this study on users’ behaviours in the cemeteries.
We believe this effect to be minimal.
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6. Conclusions
This study presents the everyday use of the historical urban cemetery in a Scottish context, and
the positive relationships between environmental qualities and perceived restorativeness in these
settings. We believe the study findings may be extended to many historical urban cemeteries in the
UK, or other European countries with similar contexts. Functions of a land use are often narrowly
defined, ignoring how different types of activity are acted out by the general public. Though interment
and remembrance are typically the main human activities that take place in a cemetery, this may
no longer be the case for many historical urban cemeteries. This typically occurs where spaces for
burial are no longer available and many of the graves, due to their age, may no longer be visited
by family members. We here propose two brief recommendations based on our findings. Firstly, in
addition to reusing cemeteries for sustainable land use, relevant stakeholders should recognize the
daily importance of historical urban cemeteries among dwellers living nearby. In considering the
cemetery as a place for people’s health benefit, other potential uses and everyday activities could be
encouraged or at least tolerated. However, researchers should be aware of potential controversy with
respect to the alternative use of cemetery spaces. For example, though usage such as dog walking
was found to be positively correlated with perceived restorativeness, some interviewees were of the
opinion that it showed a lack of respect. Unlike other types of urban greenspace such as parks and
gardens, cemeteries are still a place with special constraints. With the increased variety of everyday use
of these spaces, the potential for further facilities such as public toilets also raised concern. Secondly,
they should also be aware of the restorative benefits that people can derive from the aesthetical aspects
of cemeteries. We believe that the idea of reconsidering urban cemeteries as informal greenspace could
significantly influence policy-making, especially in deciding the locations and design of cemeteries.
Further research on how these fascinating urban spaces could be utilised should be conducted.
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Appendix A
Table A1. Factor analysis of the Neighbourhood Open Scale in the cemeteries (N = 134).
Component
1 2 3 4
Safety Usage Facilities Aesthetics
The paths to the cemetery are safe to walk after dark 0.796
The cemetery is safe to walk after dark 0.707
The cemetery is free from crime 0.681
The paths to the cemetery are easy to walk on 0.562
The cemetery is good for children to play in 0.763
The paths to the cemetery are enjoyable to walk through 0.710
Many different activities take place in the cemetery 0.606
The cemetery is good for chatting with people 0.517
There are good facilities in the cemetery 0.903
Trees and plants in the cemetery are attractive 0.840
Cronbach’s Alpha Score 0.662 0.584
% of Variance explained 21.15 19.32 12.28 11.03
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